A novel extremely halophilic strain, designated XH-65 T , isolated from the salt lake Xilinhot in Inner Mongolia, PR China, was subjected to a polyphasic taxonomic characterization. Strain XH-65 T is neutrophilic, non-motile and requires at least 2.5 M NaCl for growth, with an optimum at 3.4 M NaCl, and grows at pH 6.0-9.0, with optimum growth at pH 7.5. Strain T grows at 25-50 6C, with optimal growth at 37 6C. Magnesium is not required for growth. On the basis of 16S rRNA gene sequence analysis, strain XH-65 T was shown to belong to the genus Extremely halophilic archaea, members of the Halobacteriaceae, have been isolated from various hypersaline environments and are classified into 26 genera (Tindall et al., 1984; Torreblanca et al., 1986; McGenity & Grant, 1995; Oren et al., 1995 Oren et al., , 2002 Kamekura & Dyall-Smith, 1995; Kamekura et al., 1997; McGenity et al., 1998; Montalvo-Rodriguez et al., 1998; Ventosa et al., 1999; Xu et al., 1999; Wainø et al., 2000; Grant, 2001a, b; Hezayen et al., 2002; Vreeland et al., 2002 , Itoh et al., 2005 Xue et al., 2005; Castillo et al., 2006a, b; Savage et al., 2007; Burns et al., 2007; Bardavid et al., 2007; Gutiérrez et al., 2007 In this paper, we describe a novel strain (XH-65 T ) isolated from Lake Xilinhot, a saline lake in Inner Mongolia, China.
Extremely halophilic archaea, members of the Halobacteriaceae, have been isolated from various hypersaline environments and are classified into 26 genera (Tindall et al., 1984; Torreblanca et al., 1986; McGenity & Grant, 1995; Oren et al., 1995 Oren et al., , 2002 Kamekura & Dyall-Smith, 1995; Kamekura et al., 1997; McGenity et al., 1998; Montalvo-Rodriguez et al., 1998; Ventosa et al., 1999; Xu et al., 1999; Wainø et al., 2000; Grant, 2001a, b; Hezayen et al., 2002; Vreeland et al., 2002 , Itoh et al., 2005 Xue et al., 2005; Castillo et al., 2006a, b; Savage et al., 2007; Burns et al., 2007; Bardavid et al., 2007; Gutiérrez et al., 2007) . The genus Haloterrigena was established by Ventosa et al. (1999) to accommodate the species Haloterrigena turkmenica (formerly Halococcus turkmenicus). More recently, Haloterrigena hispanica (Romano et al., 2007) , Haloterrigena limicola (Cui et al., 2006) , Haloterrigena longa (Cui et al., 2006) , Haloterrigena saccharevitans (Xu et al., 2005) and Haloterrigena thermotolerans (MontalvoRodriguez et al., 2000) have been added to the genus.
In this paper, we describe a novel strain (XH-65 T ) isolated from Lake Xilinhot, a saline lake in Inner Mongolia, China.
Sampling was carried out during an expedition to Lake Xilinhot (43u 559 N 115u 379 E) in September 2003. At the time of sampling, the temperature of the water was 23.6 u C, the pH was 8.5 and the conductivity was 185 mS cm
21
. The isolation medium and methods used for isolation have been described previously (Castillo et al., 2006b) . The strain was cultivated in saline medium with 20 % (w/v) total salts. The composition of this medium was (% w/v): NaCl, 16.1; MgCl 2 , 1.4; MgSO 4 , 1.92; CaCl 2 , 0.072; KCl, 0.4; NaHCO 3 , 0.012; NaBr, 0.0052; yeast extract (Difco), 0.5. The pH was adjusted to 7.5 with 1 M KOH. When necessary, solid media were prepared by adding 2.0 (w/v) Bacto-agar (Difco). Strain T grew at temperatures in the range 25-50 u C (optimum at 37 u C) and at pH 6.0-9.0 (optimum at pH 7.0-8.0). Routine cultivation was performed at 37 u C and pH 7.5. The requirements for NaCl and magnesium for growth were determined in media with 1.0-5.2 M NaCl or 0-0.5 M MgCl 2 . Strain XH-65 T was capable of growing at a wide range of NaCl concentrations, from 2.5 M (15 %) to 5.0 M (30 %). It grew optimally in the presence of 3.4 M (20 %) NaCl, as has been shown for most extremely halophilic archaea (Grant et al., 2001) . MgCl 2 was not required for growth.
Phenotypic tests were performed according to the proposed minimal standards for the description of new taxa in the order Halobacteriales (Oren et al., 1997) . Cell motility and morphology in exponentially growing liquid cultures were examined using an Olympus BX41 microscope equipped with phase-contrast optics. Cells of strain XH-65 T were coccoid, Gram-negative, non-motile and showed cocci occurring in pairs or irregular clusters (Fig. 1) . Colonies on agar medium after incubation at 37 uC for 7 days were light red, entire, elevated, circular and 0.2 mm in diameter. Anaerobic growth was tested in the presence of 5 g nitrate or L-arginine l 21 in filled, stoppered tubes. The following characteristics were tested as described by Oren et al. (1997) : hydrolysis of starch, gelatin, urea, DNA, aesculin, casein and Tween 80, nitrate reduction, production of indole and H 2 S, catalase and oxidase activities and utilization of sugars, alcohols, amino acids and organic acids as sources of carbon and energy or carbon, nitrogen and energy. Appropriate positive and negative controls were included in all tests. Susceptibility to antibiotics was determined on agar medium plates by using antibiotic discs with the following amounts: ampicillin (10 mg), bacitracin (10 U), chloramphenicol (30 mg), erythromycin (15 mg); gentamicin (10 mg), nalidixic acid (30 mg), neomycin (10 mg), novobiocin (30 mg), penicillin G (10 U), rifampicin (30 mg), streptomycin (10 mg) and tetracycline (30 mg). The results of phenotypic tests and antibiotic susceptibility testing are included in the species description and Table 1. Polar lipids were extracted with chloroform/methanol as described previously (Kamekura, 1993) . TLC was carried out using Merck HPTLC plates silica gel 60 (art. 5641) in the solvent system chloroform/methanol/acetic acid/water (85 : 22.5 : 10 : 4, by vol.). Glycolipids were detected as purple spots by spraying with 0.5 % a-naphthol in methanol/water (1 : 1) and then with sulfuric acid/ethanol (1 : 1), followed by heating at 160 u C. The polar lipids of strain T are C 20 C 20 and C 20 C 25 derivatives of phosphatidylglycerol (PG), phosphatidylglycerol phosphate methyl ester (PGP-Me) and bis-sulfated diglycosyl diether (S 2 -DGD) ( Supplementary Fig. S1 , available in IJSEM Online; compare lane 1 of the thin-layer chromatogram in Supplementary Fig. S1 of Gutiérrez et al., 2007) .
Chromosomal DNA of strain XH-65
T was isolated and purified according to the methods described by Wilson (1987) and Marmur (1961) . The G+C content of genomic DNA was determined from the mid-point (T m ) of the thermal denaturation profile (Marmur & Doty, 1962) using the equation of Owen & Hill (1979) . The DNA G+C content of strain T is 67.0 mol%. This value is close to that of Haloterrigena saccharevitans (66.6 mol%) (Xu et al., 2005) but is higher than the values reported for Haloterrigena turkmenica (59.2-60.2 mol%) (Ventosa et al., 1999) . The 16S rRNA gene of strain T was amplified by PCR using three universal primers as described previously (Lopez-Garcia et al., 2001; Arahal et al., 1996) and an almost-complete nucleotide sequence (1421 bp) was determined. The ARB software package (Ludwig et al., 2004) was used for 16S rRNA gene sequence analysis. A tree constructed by maximum-parsimony analysis (Saitou & Nei, 1987) showed clearly that strain XH-65 T belonged to the genus Haloterrigena (Fig. 2) . Topologies of phylogenetic trees built using the neighbourjoining and maximum-likelihood algorithms were similar (data not shown). The identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarity were achieved using the EzTaxon server (http://www.eztaxon.org/; Chun et al., 2007) . The nearest known relatives of the strain XH-65 T were Htg. turkmenica VKM B-17341 T (98.0 % gene sequence similarity), Htg. limicola AX-7 T (95.8 %) and Htg. hispanica FP1 T (95.7 %).
DNA-DNA hybridization was carried out according to the competition procedure of Johnson (1994) , described in detail previously (Ventosa et al., 2004) . Hybridization experiments were carried out under optimal conditions, at a temperature of 59.0 u C, which is within the limits of validity for the filter method (De Ley & Tijtgat, 1970) . The DNA-DNA hybridization value of strain XH-65 T with Htg. turkmenica VKM B-17341 T was 37 %. In combination with the levels of 16S rRNA gene sequence similarity, this low DNA relatedness shows that strain XH-65 T is not genotypically related to any other known species of the genus Haloterrigena (Stackebrandt & Goebel, 1994) . Furthermore, this strain has several phenotypic features that permit differentiation from other species of Haloterrigena (Table 1) . Overall, our data show that strain T represents a novel member of the genus Haloterrigena, for which we propose the name Haloterrigena salina sp. nov. Description of Haloterrigena salina sp. nov.
Haloterrigena salina (sa.li9na. L. fem. adj. salina salted, saline).
Cells are non-motile and coccoid, occurring in pairs or irregular clusters, 1.2-1.6 mm in diameter (Fig. 1) , and Gram-negative. Colonies are circular, smooth, entire, opaque and light-red pigmented, 0.2 mm in diameter after 7 days at 37 u C on plates containing 20 % (w/v) total salts. Extremely halophilic. Growth occurs at NaCl concentrations of 2.5-5.0 M, at pH 6.0-9.0 and at 25-50 u C. The optimal NaCl concentration, pH and temperature for growth are 3.4 M, pH 7.0-8.0 and 37 u C. T among the species of the genus Haloterrigena. The sequences used were obtained from the EMBL database (accession numbers in parentheses). Bar, 1 % sequence divergence.
